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(54) Check detector for glass bottle neck and finish portion 

(57) A check detector of a glass bottle neck and fin- 
ish portion (1) improves the check detection accuracy 
by positively reducing disposal of non-defective bottles. 

The check detector comprises a bottle rotating 
means (35, 36, 37) for rotating a glass bottle (3) in the 
course of a glass bottle handling route, a slide block (42) 
for changing the position in the width and vertical direc- 
tion of the handling route, a plurality of light emitters (21 
- 32; 60) for emitting the neck and finish portion (1) of 
the glass bottle (3) with light, while the emitting light is 
converged to the emitted region from directions which 
differ from each other, a plurality of light receivers (51 - 
58) equipped with light receiving sensors (2) for detect- 
ing the light reflected at checks generated at the neck 
and finish portion (1), the light reflected at the mold 
seam formed at the neck and finish portion (1), and the 
direct light transmitting the neck and finish portion (1) 
via lenses (64), a light emitter control section (46) for 
switching a plurality of the light emitters (21 - 32; 60) 
successively and repeatedly in the light emitting condi- 
tion, and a light receiver control section (47) for con- 
stantly operating a plurality of the light receivers (51 - 
58) in the light receiving condition so that each of the 
reflected lights and the direct light are input as data, 
wherein each of the light receiving sensors is composed 
with diode arrays comprising a plurality of light receiving 
elements divided in advance so as to correspond to the 
vertical position of the neck and finish portion and at the 
same time, the data of the light reflected at the seam 
and the data input of the direct light transmitting the 
neck and finish portion are deletable, respectively 
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Description 

BACKGROUND OF THE INVENTION 

Field of tlie Invention s 

[0001 ] The present invention relates to a check detec- 
tor for glass bottle necl^ and finish portion. 

Description of the Prior Art io 

[0002] In manufacturing glass bottles, there are cases 
in which so-called checks like cracks or seeds and blis- 
ters are generated in wall thickness of the neck and fin- 
ish portion. 15 
[0003] For the seeds and bisters of these, no problem 
is caused in viewpoint of products when they are small, 
but since the checks are critical defects that would result 
in breakage of glass bottles, presence of checks is opti- 
cally detected. 20 
[0004] There are many types of checks generated in 
the glass bottle neck and finish portion, such as those 
generated in simple threaded necks and necks for 
crown caps. For example, in the simple threaded neck 
and finish, several types of checks such as vertical, hor- 25 
izontal, and other checks exist, but to optically detect 
the presence of these checks by types, the following 
method was conventionally used. That is, in the course 
of handling route, transfer of glass bottles was intermit- 
tently stopped and with glass bottles rotated at the 30 
stopped position, a light emitter for emitting the neck 
and finish portion of the rotating glass bottle with light 
was located in the width direction on one side of the 
handling route, while a light receiver for detecting the 
reflected light totally reflected at the checks at the glass 35 
bottle neck and finish portion was located on the other 
side in the width direction of the handling route, and 
based on the output wheh the light receiver received the 
reflected light, the existence of, for example, vertical 
checks was detected. 40 
[0005] Now, since the checks are generated without 
any directionality, checks must be detected with the fol- 
lowing points taken into account. That is, 

® there is a boundary of reflection because 45 
checks shine due to total reflection, and 
© there is a case in which reflected light due to 
checks may not come out to the outside. 

[0006] Consequently, hitherto, in order to improve the so 
detection accuracy in detecting the presence of, for 
example, vertical checks, one each of light emitter and 
light receiver is paired, and a plurality of pairs of emit- 
ters and receivers are installed. And by varying the light 
emitting direction of the emitter and light receiving direc- ss 
tion of the receiver for each pair and at the same time 
giving consideration to the arrangement of a plurality of 
pairs for easy detection of vertical checks, detection of 



vertical checks is able to be carried out under various 
optical conditions. 

[0007] However, there are following problems: 

® because there are extremely many combina- 
tions of emitters and receivers, the detector directly 
detects even the light transmitting the neck and fin- 
ish portion if detection is carried out at one place 
only and 

@ total reflections other than vertical checks are 
also detected. For example, reflected light which is 
totally reflected at the mold seam formed at the 
glass bottle neck and finish portion is also detected, 
and there is a case in which non-defective glass 
bottles may be judged defective. 
® when a plurality of emitters are simultaneously 
lighted, that is, when emitting beam is simultane- 
ously emitted from multiple directions, the emitting 
beams interfere with one another, degrading the 
detection ratio, and at the same time, small seeds 
and bisters generated in the neck and finish portion 
excessively reflect, resulting in degraded detection 
accuracy. And for the corrective actions, turning off 
part of emitters and receivers as required among a 
plurality of pairs of emitters and receivers, or 
degrading the detection sensitivity may eliminate 
the combination required for essential vertical 
check detection. As a result, we may be caught in a 
dilemma of resulting in degraded detection ratio. 

[0008] By the way, the present applicant proposed a 
check detector of glass bottle neck and finish portion 
with emitters and receivers arranged suited for vertical 
checks detection (Publication of Unexamined Patent 
Application No. Hei 4-294262) but even if the above- 
mentioned problems may be able to be overcome, 

(A) the results obtained by arrangement of a plural- 
ity of pairs were to detect the presence of vertical 
checks. That is, for example, vertical checks at the 
top (upper vertical checks), vertical checks at the 
intermediate portion (middle vertical checks), verti- 
cal checte at the bottom (lower vertical checks), 
etc. generated in this order at the top, middle, and 
bottom positions of the neck and finish portion were 
unable to be identified and detected. 

In addition, 

(B) because, vertical checks were unable to be 
sorted unless influences of noises contained in 
detection signals taken into the receiver were 
reduced, the data corresponding to the detection 
signal must be differentiated at the signal processor 
mounted at the stage after the receiver. That is, 
because the detection signal has a inclination cor- 
responding to the signal of vertical checks for each 
vertical check appearing in the above-mentioned 
data, it is necessary to perform processing to 
remove the noise by carrying out time differentiation 
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and to leave vertical check signals only. 
SUMMARY OF THE INVENTION 

[0009] Under these circumstances, it is the main 
object of this invention to provide a check detector of 
glass bottle neck and finish portion that can improve the 
check detection accuracy by positively reducing rejec- 
tion of non-defective glass bottles. 
[0010] In order to achieve this object, this invention is 
characterised by being comprised of a glass bottle rotat- 
ing means for rotating a glass bottle successively con- 
veyed at a fixed position and around the glass bottle in 
the course of glass bottle handling route, a slide block 
which can change position freely in the width direction 
and vertical direction of the handling route, a plurality of 
light emitters for emitting the neck and finish portion of 
the glass bottle rotated at the fixed position with light 
mounted to the slide block, while the emitted region of 
the emitting light by a plurality of the light emitters is 
fixed to one position and the relevant emitting light is 
converged to the emitted region from directions which 
differ one another, a plurality of light receivers equipped 
with light receiving sensors for detecting the reflected 
light reflected at the checks generated at the neck and 
finish portion, the reflected light reflected at the molds 
seams formed at the neck and finish portion, and direct 
light transmitting the neck and finish portion via lenses 
mounted to the slide block, a light emitter control section 
for switching a plurality of the light emitters successively 
and repeatedly in the light emitting condition, and a light 
receiver control section for constantly operating a plural- 
ity of light receivers in the light emitting condition so that 
each of the reflected lights and direct light are inputted 
as data, wherein each of the light receiving sensor is 
composed with diode arrays comprising a plurality of 
light receiving elements divided in advance so as to cor- 
respond to the vertical position of the neck and finish 
portion and at the same time, the data inputted as 
reflected light reflected at the seam and the data input- 
ted as the direct light transmitting the neck and finish 
portion are intended to be deleted, respectively. 
[001 1 ] By the above-mentioned characteristic config- 
uration, when, for example, vertical checks at the glass 
bottle neck and finish portion are detected, a plurality of 
emitters are switched successively to the light emitting 
condition and emitting beams are emitted toward the 
glass bottle neck and finish portion from a plurality of dif- 
ferent directions to one place of the emitted region, the 
detected portion, and the presence of the vertical 
checks is thereby able to be detected simultaneously at 
many places. 

[001 2] That is, in this invention, as shown in Fig. 1 and 

Fig. 3, the emitted region S of emitting beam L by a plu- 
rality (for example, 12 pieces) of emitters 21 - 32 is fixed 
to one place for the neck and finish portion 1 of a glass 
bottle 3 which rotates in an R direction at a fixed posi- 
tion, and the relevant emitting beams L are converged 



to the emitted region S from different directions. For 
example, emitters 21-32 are repeatedly switched 
instantaneously to the light emitting condition through- 
out 360 ° successively one by one in the lighting timing, 

5 for example, as shown in Fig. 7 while the glass bottle 3 
is continuously rotated around the glass bottle center P 
in the check detection section D (see Fig. 4). 
[001 3] And twelve emitting beams are emitted succes- 
sively to the position of the neck portion 1 which is 

10 superimposed on the emitted region S from a plurality of 
directions different from one another to the emitted 
region S each time. In such event, if the emitted region 
S is set to, for example, a rectangular form and the lat- 
eral width X (emitted width) of the emitted region S is set 

15 to 5 mm, the lighting timing is switched for every 1 mm 
pitch of the circumferential length. That is, because the 
emitted width X is set to be greater than the circumfer- 
ential length on which the glass bottle 3 rotates to move, 
emitting beams L can be emitted to the neck and finish 

20 portion 1 of the glass bottle 3 free of unemitted portions 
on the neck and finish portion 1 of the glass bottle 3 
which passes the emitted region S. In Fig. 1 and Fig. 3, 
character Y designates the vertical length of the rectan- 
gular emitted region S. 

25 [001 4] And the first vertical check detection is carried 
out, for example, at the lighting timing clock a^ - ai2 
shown in Fig. 7 and the data is collected from this detec- 
tion area for processing. Then, when the next detection 
area in the neck and finish portion 1 is superimposed on 

30 the emitted region S, the second vertical check detec- 
tion is carried out at the lighting timing clock bi - bi2. 
and the data is collected from this detection area for 
processing. Thereafter, in the similar manner, the data 
is collected and processed throughout one circumfer- 

35 ence of the neck and finish portion 1 of the glass bottle 
3. 

[0015] In this invention, since the successive light 
emitting system is adopted in place of simultaneous 
light emitting system for the lighting timing of the emit- 

40 ting beam by the emitter as described above, it is possi- 
ble to avoid the situation in which emitting beams 
interfere with one another to lower the detection ratio or 
small seeds and bisters generated at the neck and fin- 
ish portion excessively shine to degrade the detection 

45 accuracy. In Fig. 3, numerals 51 through 58 designate a 
plurality of light receivers (cameras). 
[0016] In addition, in this invention, it is possible to 
solve any inconvenience arising from constantly turning 
on all the receivers 51 - 58 in the light emitting condition. 

50 For example, it is possible to avoid inconvenience of 
judging non-defective glass bottles defective by allowing 
receivers 51 - 58 to catch not only the reflected lights 
reflected at, for example, vertical checl^ but also 
reflected lights reflected at the seam and even direct 

55 lights transmitting the neck and finish portion when the 
seam reaches the emitted region S as the glass bottle 
rotates. 

[0017] That is, since this invention is configured to 
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delete the data taken in as reflected lights reflected at 
the seam and the data taken in as direct lights transmit- 
ting the neck and finish portion, the above-mentioned 
inconvenience can be positively solved and this also 
enables accurate vertical check detection. 5 
[0018] Furthermore, since each of the light receiving 
sensor 2 which receivers 51 - 58 possess is configured 
with diode arrays comprising a plurality of light-receiving 
elements 11-18 divided in advance in such a manner 
to correspond to the vertical position of the neck and fin- 
ish portion, even the contents of the check can be iden- 
tified and detected. 

[001 9] That is, in Fig. 1 , when upper vertical check a, 
middle vertical check b, and lower vertical check c are 
generated in this order at the top, intermediate, and bot- 
tom positions superimposed on the emitted region S, 
with a conventional check detector, the presence of ver- 
tical checks only is judged and a selection of the top ver- 
tical check a, middle vertical check b, and lower vertical 
check c was not possible, but in this invention, in Fig. 1 
and Fig. 2, for example, of a plurality of light receiving 
elements 11 - 18 in the light receiving sensor 2 of the 
light receiver 53, the reflected light A totally reflected at 
the upper vertical check a is received, for example, by a 
light receiving element 18 and the reflected light B 
totally reflected at the middle vertical check b is 
received at a light receiving element 14, and the 
reflected light C totally reflected at the lower vertical 
check c is received at a light receiving element 1 1 . Con- 
sequently, the upper vertical check a, middle vertical 
check b, and lower vertical check c can be identified and 
detected. 

[0020] Consequently, for example, 12 pieces of emit- 
ters 21 - 32 used in this invention are configured, 
respectively, as an emitter 31 indicated in Fig. 2, by 
installing a plurality of light emitting diodes (LED) 60, a 
converging lens system 61 containing a condenser lens, 
and a slit 62 intermediately installed to the lens system 
61 in a pair of separable cylindrical boxes 63, 63. 
[0021] For receivers 51 - 58 according to this inven- 
tion, diode array cameras are used. The diode array 
cameras 51 - 58 comprise a light receiving sensor 2 
comprising a diode array composed of a plurality of light 
receiving elements 11 - 18, a cylindrical box 66 with a 
hole 65 for allowing reflected lights A, B, C, to pass, and 
a light converging lens system 64, respectively This 
light converging lens system 64 is installed in the box 66 
in such a manner that the system receives the reflected 
lights A, B, C and the reflected light A is received by the 
light receiving element 18, the reflected light B by the 
light receiving element 14, and further the reflected light 
C by the light receiving element 1 1 . 
[0022] And since a plurality of light receiving elements 
11-18 divided in advance are installed to correspond to 
the vertical position of the neck portion 1 and signal out- 
puts of diode array cameras 51 - 58 are parallel, a high- 
speed response can be obtained. In such event, it is 
desirable to divide the light receiving elements 11-18 



into eight parts and to configure for 8-bit data process- 
ing in order to detect the defect existing position of the 
glass bottle neck and finish portion more accurately. 
[0023] Furthermore, since the light receiving surface 
of each light receiving sensor 2 is composed with 
divided light receiving elements 11 - 18 in this invention, 
the noise region can be made smaller. Consequently, 
the differentiation processing of the data corresponding 
to the detection signal taken in by the receiver as in the 
case of conventional check detectors is no longer 
required. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0024] 

Fig. 1 is a perspective view for explaining the optical 
principle of one embodiment according to the 
present invention; 

Fig. 2 is a block diagram Ibr explaining the optical 
principle in the embodiment; 
Fig. 3 is a perspective view for explaining emitting 
and receiving light to the neck and finish portion of 
a glass bottle in the embodiment; 
Fig. 4 is a full view of a check detector of the glass 
bottle neck and finish portion of the embodiment; 
Fig. 5 is a plane view for explaining emitting and 
receiving light to the neck and finish portion of a 
glass bottle in the embodiment; 
Fig. 6 is a plane view of a check detector of the 
glass bottle neck and finish portion of the embodi- 
ment; 

Fig. 7 is an illustration showing light emitting timing 
of an emitter in the embodiment; 
Fig. 8 is a block diagram showing the glass bottle 
neck and finish portion used in the embodiment; 
Fig. 9 is a block diagram showing the first variation 
example of the glass bottle neck and finish portion 
which can be detected in this invention; 
Fig. 10 is a block diagram showing the second var- 
iation example of the glass bottle neck and finish 
portion which can be detected in this invention; 
Fig. 1 1 is a block diagram showing the third varia- 
tion example of the glass bottle neck and finish por- 
tion which can be detected in this invention; 
Fig. 12 is a block diagram showing the fourth varia- 
tion example of the glass bottle neck and finish por- 
tion which can be detected in this invention; 
Fig. 1 3 is a block diagram showing the fifth variation 
example of the glass bottle neck and finish portion 
which can be detected in this invention; 
Fig. 1 4 is a block diagram showing a camera proper 
and data processor in this invention; 
Fig. 15 is a block diagram showing the camera 
proper in this invention; and 
Fig. 1 6 is a block diagram showing an essential por- 
tion of the camera proper in this invention. 
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DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0025] Referring now to the drawings, preferred 
embodiments according to the Invention will be s 
described in detail hereinafter. 

[0026] Fig. 1 and Fig. 2 are illustrations for optical prin- 
ciple used for carrying out detection of presence of, for 
example, upper vertical check a, middle vertical check 
b, lower vertical check c, etc. , while Fig. 3 through Fig. 6 io 
show the details of the check detector. 
[0027] In Fig. 1 through Fig. 6, a glass bottle 3 taken 
out successively from a conveyor by an infeed wheel not 
illustrated is intermittently transferred by a main star 
wheel 33 and conveyed successively to a check detec- is 
tion section D. The detected glass bottle 3 is returned to 
a conveyor 1 via a take-out wheel by the star wheel 33. 
The star wheel 33 is equipped with a rotating shaft to 
which two wheel plates 34 with glass bottle introducing 
sections formed on the circumference are mounted at 20 
suitable intervals. 

[0028] Numeral 35 is a glass bottle rotating means 
comprising a turntable 36 and a motor 37 and is 
mounted to a check detection section D. 
[0029] The star wheel 33 is configured to intermittently 25 
stop the drive every time the glass bottle introducing 
section is located at a position that corresponds to the 
turntable 36, and is configured to rotate the glass bottle 
2 around the glass bottle center P at a fixed position 
while the star wheel 33 makes an intermittent drive stop. 30 
[0030] Numeral 38 is a check detector of the neck and 
finish portion 1 of the glass bottle 3 arranged at the 
check detection section D, comprising a post 40 
equipped with an elevating member 39 which is tree to 
change the position and free to be fixed in the vertical 35 
direction and erectly mounted to the outside of the glass 
bottle handling route by the star wheel 33, a horizontal 
guide 41 extend ediy equipped to the elevating member 
39 in the condition to allow it to cross the glass bottle 
handling route, a slide block 42 equipped along the hor- 40 
izontal guide 41 in such a manner as to be free to 
change the position and free to be fixed, and a plurality 
of emitters 21 - 32 configured as described above and 
receivers 51 - 58 which function as diode array cameras 
as described above, both mounted to the slide blocks 45 
42, respectively. In this embodiment, emitters 21-32 
and receivers 51 - 58 are arranged face to face so that 
vertical checks a, b, c can be easily detected. In this 
embodiment, for the inspected neck and finish portion 1 , 
the most popular simple threaded type for pilfer-proof so 
cap is employed as shown in Fig. 8. 
[0031] Specifically, an emitter bracket 43 is mounted, 
respectively, on one side of the glass bottle handling 
route in the width direction with a specified angle pro- 
vided with respect to the slide block 42, and at the same 55 
time, emitters 21-32 are mounted to each bracket 43 
so that emitting light L can be emitted from obliquely 
above, from obliquely below, and from the horizontal 



direction to the outside of the neck and finish portion 1 
of the glass bottle 3 rotated at the fixed position, and the 
emitting light L by a plurality of the emitters 21 - 32 is 
converged to the emitted region S which is superim- 
posed on the neck and finish portion 1 . 
[0032] More specifically, in Fig. 3 and Fig. 5, for exam- 
ple, of the 12 emitters 21 - 32, the light emitting direction 
of two emitters 28, 32 is directed obliquely above, that of 
the two emitters 26, 31 directed nearly to horizontal 
direction, and that of the remaining emitters directed 
obliquely below. 

[0033] On the other hand, on the other side of the 
glass bottle handling route in the width direction with 
respect to the slide block 42, for example, 8 receivers 51 
- 58 are mounted. In such event, the receiver bracket 44 
is mounted, respectively, with the specified angle pro- 
vided, and at the same time, receivers 51 - 58 are 
mounted to each bracket 44 so that the reflected light 
reflected at the neck and finish portion 1 can be 
detected. The receivers 51 - 58 are mounted to each 
bracket 44 independently or in a pair. 
[0034] Numeral 45 is a means for detecting the pres- 
ence of checks of the neck and finish portion 1, and 
detects the presence of upper vertical check a, middle 
vertical check b, and lower vertical check c at the neck 
and finish portion 1 based on the quantity of light caught 
by receivers 51 - 58. Numeral 46 is an emitter control 
section for switching emitters 21-32 successively one 
by one to the repeated emitting condition. 
[0035] Numeral 47 is a receiver control section and 
constantly operates all the receivers 51 - 58 in the emit- 
ting condition so that the reflected lights A, B. C 
reflected at the vertical checks a, b, c are inputted as 
data Di if any of the above-mentioned vertical checks a, 
b, c is generated. Consequently reflected light reflected 
at the mold seam formed at the neck and finish portion 
1 and direct light transmitting the neck and finish portion 
1 are inputted also as data D2, D3, respectively. 
[0036] And in this invention, because all the receivers 
51 - 58 are brought to the light detecting condition, 
masking operation is able to be carried out from the 
detection monitor screen in order to prevent inconven- 
ience in that even the reflected light reflected at the 
seam and the direct light transmitting the neck and fin- 
ish portion 1 are caught by the receivers 51 - 58 and the 
check presence detecting means 45 judges the non- 
defective glass bottle 3 defective, even though the seam 
is not a check. 

[0037] For example, mask data M is created in 
advance for deleting the two types of data Dg, D3, 
respectively And masking operation is carried out by 
superimposing the mask data M on the inputted data 
D-i, D2, D3 by combinations of emitters 21-32 with 
receivers 51-58 which appear on one screen of the 
detection monitor during operation of the check detector 
38 so that the check presence detecting means does 
not process the glass bottle as defective with the 
reflected light from the seam. 
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[0038] For example, a non-defective glass bottle 
which has no check at the neck and finish portion 1 and 
has a seeds, blister at the seam that causes no problem 
as a product is set to the check detector 38, and the 
inspected portions with the worst condition of the rele- 5 
vant glass bottle are emitted successively with the emit- 
ting light, and in such event, combinations of emitters 
and receivers subject to the reflected light are looked 
over, and which combinations of receivers react with the 
seam is confirmed. On the other hand, which combina- 
tion of receivers react with direct light is also confirmed 
and the mask data M is created. With this contrivance, 
the two types of data D2, D3 can be deleted by the 
masking operation from the detection monitor screen. 
[0039] In addition, in this invention, because light 
receiving elements 11 - 18 of each light receiving sen- 
sor 2 of light receivers 51 - 58 are divided into 8 parts to 
enable 8-bit data processing, signal outputs of diode 
array cameras 51 - 58 are parallel and high-speed 
response is able Id be obtained. That is, this invention 
intends to inspect the presence of, for example, upper 
vertical check a, middle vertical check b, and lower ver- 
tical check c by the lighting timing (see Fig. 7) of emit- 
ters 21 - 32 and the signal analysis of combinations of 
receivers 51 - 58, which function as diode array cam- 
eras, but since it is able to dispatch the signal outputs to 
the data processor by 8 data buses, the invention has 
an advantage to shorten the data transfer time not only 
as light receiving sensor used in the conventional art but 
also as light receiving sensor as compared to CCD 
which carries out data processing by 1 bit. 
[0040] With the above configuration, instantaneously 
switching a plurality of emitters 21 - 32 to the light emit- 
ting condition successively one by one, for example, at 
every 1 mm pitch of circumferential length while a glass 
bottle 3 is continuously turned to make one rotation 
around the glass bottle center P in the check detection 
section D, that is, emitting light to the neck and finish 
portion 1 of the glass bottle without any blank, is repeat- 
edly carried out throughout 360 ° , and the neck and fin- 
ish portion 1 is emitted with emitting light from a plurality 
of directions which differ one another. That is, in carry- 
ing out check detection, emitting light L from emitters 21 
- 32 is directed to the outer surface of the neck and fin- 
ish portion and the emitting light L is converged to one 
place S from a plurality of directions which differ one 
another, and the neck and finish portion 1 that corre- 
sponds to the 1 mm pitch of circumferential length that 
transmitting the one position S is continuously emitted 
with emitting light L successively one by one from emit- 
ter 21 to emitter 32, and to prevent any blank of light 
emission, the following neck and finish portion 1 which 
corresponds to 1 mm pitch of circumferential length is 
continuously emitted with emitting light L one by one 
from emitter 21 to emitter 32 while the neck and finish 
portion passes the one place S, and this operation is 
repeatedly carried out for 360'' . 
[0041] And if the upper vertical check a, middle verti- 



cal check b, and lower vertical c exist in the neck and fin- 
ish portion 1 , reflected lights A, B, C from the relevant 
vertical checks a, b, c are received by receivers 51 - 58, 
and based on this, the information in that the vertical 
checks a, b, c exist is outputted from the check pres- 
ence detection means 45, and the vertical check detec- 
tion of the neck and finish portion 1 is carried out 
continuously and at many points as the glass bottle 3 
rotates. That is, the existence of vertical checks a, b, c 
at the neck and finish portion 1 of the glass bottle 3 can 
be detected at many points at a stroke. 
[0042] By the way the light emitting direction of emit- 
ting light L from emitters 21 - 32 is directed to the outer 
surface of the neck and finish portion and the emitting 
light L is converged to one place S, but the invention is 
able to be embodied by directing the light emitting direc- 
tion of emitting light L to the vicinity of the inner surface 
of the neck and finish portion. In addition, emitters and 
receivers may be arranged as required in accord with 
the types of checks. In the above-mentioned embodi- 
ment, vertical checks are detected, but in this invention, 
checks other than vertical checks can be optionally 
detected by varying the setting patterns. 
[0043] The neck and finish portion of the inspected 
subject can be applied to the neck and finish portions of 
profiles shown in Fig. 9 - Fig. 13. Fig. 9 shows a crown 
cap neck. Fig. 10 a lip neck, Fig. 1 1 a deep neck for pil- 
fer proof caps, Fig. 1 2 a stopper neck, and Fig. 1 3 a cork 
neck, respectively. In Fig. 8 - Fig. 13, character S desig- 
nates a rectangular emitted region as described above. 
[0044] Referring now Fig. 1 4 - Fig. 1 6, the data collec- 
tion processing mechanism containing the check pres- 
ence detection means 45 and light receiver control 
section 47 and a light emitting mechanism containing 
the light emitter control section 46 will be briefly 
described as follows. 

[0045] In Fig. 14, numeral 70 designates a camera 
proper and creates detection data D based on the data 
D^, D2, D3 detected by 8 pieces of light receivers 51 - 
58. Numeral 90 designates a data processor and sorts 
all the detection data D at the stage where the detection 
data D is summarized. And during detection, the cam- 
era proper 70 only operates. After completion of detec- 
tion, all the detection data D is absorbed into the data 
processor 90 and stored in memory. The detection data 
D is outputted to the data processor 90 from the camera 
proper 70 via the detection data line L-i as 8-bit data. 
And at the data processor 90, acceptance or rejection of 
the glass bottle neck and finish portion 1 is performed, 
and the results are displayed on the detection monitor 
screen of the personal computer 91 . 
[0046] In this personal computer 91 , checl^ are filed 
in advance by types. For example, the column of pres- 
ence of upper vertical check a, middle vertical check b, 
and lower vertical check c generated at the upper, mid- 
dle, and lower positions of the glass bottle neck and fin- 
ish portion 1 in that order are displayed on the detection 
monitor screen by calling the file for vertical checks. 
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[0047] Collation of the detection data D sent from the 
personal computer 91 to the controller 90a with the 
mask data M created in advance in accord with the 
types of glass bottle 3 of the inspected subject is carried 
out by the masking operation from the detection monitor 
screen. 

[0048] Fig. 15 shows the overall configuration of the 
camera proper 70. In Fig. 16, of the 8 light receivers 51 
- 58 (camera 1 - camera 8) as a diode array camera 
which is one of the composing elements of the camera 
proper 70, for example, a delivery route of the data 
caught by the light receiving sensor 2 mounted at, for 
example, the receiver 53 is shown. 
[0049] In Fig. 1 6, numeral 69 is a signal line of the light 
receiving element 1 1 . The light receiving element 1 1 is 
one of the eight light receiving elements 11-18 com- 
posing the light receiving sensor 2 of the light receiver 
53. 

[0050] To the signal line 69, PRE AMP (8 channels) 71 
and analog-system signal processing mechanism [for 
example, high pass filter (8 channels) 72, low pass filter 
(8 channels) 73, comparators 74, 75, 76] are equipped. 
If any of vertical checks a, b, c is generated in the neck 
and finish portion 1, current output (data signal) in 
proportion to the reflected lights A, B, C reflected at ver- 
tical checks a, b, c is outputted to the signal line 69. In 
such event, because all the light receivers 51 - 58 are 
constantly operated in the light emitting condition, cur- 
rent output (data signal) D2 in proportion to the reflected 
light reflected at the molds seam formed at the neck and 
finish portion 1 as well as current output (data signal) D3 
in proportion to direct light transmitting the neck and fin- 
ish portion 1 are also outputted to the signal line 69. 
[0051] After the data signals are properly amplified 
and wave-shaped by the PRE AMP 71 , the data signals 
□i, D2, D3 (hereinafter called simply the "detection 
data") passing the high pass filter 72 and the low pass 
filter 73 are sent out to three comparators 74, 75, 76, 
respectively, in one set. 

[0052] From the comparator 74, non-defective signal 
(blue signal) Xi (which corresponds to detection data) 
which indicates not defective is sent out to the main 
memory section 78 when the signals are temporarily 
stored in memory at the pre-memory section 77 and col- 
lected. From the comparator 75, defective signal (yellow 
signal) (which corresponds to detection data) is sent 
out to the main memory section 80 when the signals are 
temporarily stored in memory at the pre-memory sec- 
tion 79 and collected. Furthermore, from the compara- 
tor 76, defective signal (red signal) (which 
corresponds to the detection data) subject to reflected 
light with stronger light quantity than that of the defective 
signal Y-i is sent out to the main memory section 82 
when the signals are temporarily stored in memory at 
the pre-memory section 81 and collected. 
[0053] The pre-memory sections 77, 79, 81 are to 
temporarily store the first detection data by turning on 
timing clocks a-i - a-12 from the emitters 21 - 32 until the 



second detection is carried out by turning on timing 
clocl^ bf- b-12 from the emitters 21 - 32 shown in Fig. 
15. Thereafter, the neck and finish portion 1 of the glass 
bottle 3 is continuously emitted with emitting light L with 

5 care to eliminate no unemitted portion in the neck and 
finish portion 1 of the glass bottle 3 passing the emitted 
region S, and the third detection data by emitters 21 - 
32, fourth detection data ... are temporarily stored suc- 
cessively in pre-memory portions 77, 79, 81 . The detec- 

10 tion data shall be collected throughout at least one 
circumference of the neck and finish portion 1 of the 
glass bottle 3. In Fig. 15, numeral 101 is a logic circuit. 
[0054] Because eight emitters 51 - 58 are all con- 
stantly operated as described above, if, for example, in 

15 the second detection, timing clock b^ from, for example, 
the emitter 21 comes to the eight receivers 51 - 58, on 
the receivers 51 - 58 side, detection data (Xi , Yi , , X2, 
Y2, Z2,~ X64, Y64, Z64) of 8 (number of receivers) x 8 
(number of light receiving element) x 3 (number of com- 

20 parators) are temporarily stored in the pre-memory sec- 
tions 77, 79, 81, and thereafter, the detection data in a 
lump is stored in the main memory sections 78, 80, 82. 
Then, when the timing clock b2 comes from the emitter 
22, 8x8x 3 pieces of data are temporarily stored in a 

25 lump at locations with different addresses of the pre- 
memory portion 77, 79, and 81 . This operation is car- 
ried out up to the twelfth emitter 32 and the second 
detection by turning on timing clocks bi - bi2 is com- 
pletely finished. 

30 [0055] The detection data of 64 x 1 2 (number of emit- 
ters) X 3 (number of comparators) obtained by the sec- 
ond detection is collated with the first detection data by 
turning on timing clocks a-j - ai2 in main memory sec- 
tions 78, 80, 82, and both detection data are totaled and 

35 stored in memory. In short, the main memory sections 
78, 80, 82 are constructed with OR circuits. Thereafter, 
in the similar manner, the third detection data is collated 
with the first and the second detection data at the main 
memory sections 78, 80, 82. And by totaling the first 

40 detection date and, the second detection date, the third 
detection data is also stored in memory at the main 
memory section 78, 80, 82. Thereafter, in the similar 
operation, the data is collected and processed through- 
out the one circumference of the neck portion 1 of the 

45 glass bottle 3. 

[0056] By the way, in Fig. 16, numeral 93 designates 
a control signal bus and is equipped between the main 
logic circuit 94 and main memory sections 78, 80, 82. In 
this control signal bus 93, a request for readAvrite con- 

50 trol data is made to the main memory sections 78, 80, 
82. And between the main logic circuit 94 and the micro- 
computer (see Fig. 14) 92, a logic control signal line L2 
is equipped. Numeral 95 designates a data bus, 96 an 
address bus, 99 a DA converter, and 98 a light emitter 

55 driver driven by the driving means 97, and the power of 
the turning on timing clocks a-i - ai2, b-i - bi2 ■■■ and 
emitters 21 - 32 is controlled by the main logic circuit 94. 
In Fig. 14 and Fig. 15, character L3 designates a refer- 
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ence clock line, character designates a set data line 
of the detection condition, character L5 designates a 
gate, and character Lq designates a line for confirming 
presence of a glass bottle at the time of detection. 
[0057] Under the above configuration, detection 
results are displayed in blue, yellow, and red colors on 
the monitor screen, but if a defective glass bottle with an 
apparent check at the glass bottle neck and finish por- 
tion 1 is inspected as a sample, and as a result, the data 
actually indicated in blue is displayed on the detection 
monitor screen though yellow or red color must be dis- 
played on the detection monitor screen, investigation on 
whether to change the sensitivity or not can be carried 
out. Needless to say, if the non-defective sample is 
judged defective, the need Ibr sensitivity adjustment is 
questioned, thereby improving maintenance. 
[0058] As described above, in this invention, a plurality 
of emitters and a plurality of receivers are arranged in 
accord with the types of checks generated in the neck 
and finish portion of the glass bottle, but since each of 
the light receiving sensors of receivers is composed 
with diode arrays comprising a plurality of light receiving 
elements divided in advance to correspond to the verti- 
cal position of the neck and finish portion while allowing 
the emitting light by a plurality of emitters to be con- 
verged to one emitted region, even the contents of the 
check can be identified and detected at many places at 
a stretch at one position. 

[0059] In this invention, since a successive light emit- 
ting system is adopted in place of the simultaneous light 
emitting system for the light turning on timing of emitting 
light by emitters, the data inputted as the reflected light 
reflected at the molds seam formed at the neck and fin- 
ish portion and the data inputted as direct light transmit- 
ting the neck and finish portion are deleted, and the light 
receiving surface of the light receiving sensor is com- 
posed with the divided light receiving element, both 
detection ratio and defective disposal ratio can be 
improved with the noise region reduced. 

Claims 

1. A check detector for a glass bottle neck and finish 
portion (1), comprising: 

a bottle rotating means (35, 36, 37) for rotating 
a glass bottie (3) successively conveyed at a 
fixed position and around a bottle's axis in the 
course of a glass bottle handling route, 
a slide block (42) for changing the position 
freely in a width direction and a vertical direc- 
tion of the handling route, 
a plurality of light emitters (21 - 32; 60) 
mounted to the slide block for emitting light to 
the neck and finish portion (1) of the glass bot- 
tie (3) rotated at the fixed position, while the 
emitted region of the emitting light by a plurality 
of the light emitters is fixed to one position and 



the relevant emitting light is converged to the 
emitted region from directions which differ from 
each other, 

a plurality of light receivers (51 - 58) equipped 

5 with light receiving sensors (2, 11 - 18) for 

detecting the light reflected at checks gener- 
ated at the neck and finish portion (1), the light 
reflected at the mold seam formed at the neck 
and finish portion (1), and the direct light trans- 

10 mitting the neck and finish portion (1) via 

lenses (64) mounted to the slide block (42), 
a light emitter control section (46) for switching 
a plurality of the light emitters (21 - 32; 60) suc- 
cessively and repeatedly in the light emitting 

15 condition, and 

a light receiver control section (47) for con- 
stantly operating a plurality of the light receiv- 
ers (51 - 58) in the light receiving condition so 
that each of the reflected lights and the direct 

20 light are input as data, 

wherein each of the light receiving sensors (2) 
is composed with diode arrays comprising a 
plurality of light receiving elements (11 - 18) 
divided in advance so as to correspond to the 

25 vertical position of the neck and finish portion 

(1) and at the same time, the data input corre- 
sponding to the light reflected at the seam and 
the data input corresponding to the direct light 
transmitting the neck and finish portion (1) are 

30 deletable, respectively 

2. The check detector according to claim 1, wherein 
the emitting light is repeatedly emitted to the emit- 
ted region from a plurality of directions which differ 

35 from each other until a glass bottle (3) makes one 
rotation. 

3. The check detector according to claim 1 or claim 2, 
wherein the light emitter control section (46) 

40 switches a plurality of light emitters (21 - 32) suc- 
cessively one by one and repeatedly 

4. The check detector according to one of claims 1 to 

3, wherein mask data for deleting the data input 
45 corresponding to the light reflected at the seam and 

the data input corresponding to the direct light 
transmitting the neck and finish portion (1), respec- 
tively, is created in advance and a masking opera- 
tion is enabled from a detection monitor saeen. 

50 

5. The check detector according to one of claims 1 to 

4, wherein the same cycle of the emitting light by 
light emitters (21 - 32) is set for all the light emitters 
and at the same time the phase of the emitting light 

55 is varied for all the light emitters so that the data 
input in the light receivers (51 - 58) can be selected. 

6. The check detector according to one of claims 1 to 
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5, wherein the light receiving element (2, 1 1 - 18) is 
divided into 8 parts (11 - 18) to enable 8-bit data 
processing. 
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Fig. 3 
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Fig. 4 




13 



EP 0 952 443 A1 
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Fig. 6 
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Fig. 9 
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Fig. 10 
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Fig. 11 
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Fig. 12 
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